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PURPOSE: To obtain a semiconductor sealing material which can cope with higher mounting 
densities because of very good flowability and also has good shelf stability by using as the 
principal component a polyepoxy compound having specified groups as the epoxy groups. 
CONSTITUTION: This material is composed essentially of a polyepoxy compound having 0 - 
alkylglycidyl groups as the epoxy groups, a curing agent, and an inorganic filler. Examples of 
preferable polyepoxy compounds having /3 - alkylglycidyl groups include di- j8 -alkylglycidyl 
ethers of bisphenols and 0 - alkylglylcidyl ethers of naphthols, among which di— >S — 
alkylglycidyl ethers of hydroxynaphthalene are preferable in particular. A preferable /8 - 
alkylglycidyl group is a 0 -methylglycidyl group. The polyepoxy compound is obtained by, for 
example, the condensation of a j3 -methylepihalohydrin and a polyhydric phenol compound. 
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&tf««%4ltt (c) *<Ml*#ir*;:fc«fc«fc-r 

[lf3fcJg2] p-T)\,*H>#*Ji'*»l,&tf+ 

y* — )\,mop-T)is*)i><7 1 ) vv;ux— t^u. xii, -r 

[R*JX4] *ffiX7K**Xbd«l (A) 8-T)\s 

frfcty (A' ) £ LTJBl^if3*]g1 . 2Xl*3fStt<7> 

[»#«5] ffiftSJCft (A' ) £-r;u*;ux 
t°/\Dt KU><txtf/\Dt K'J Vi^l^xy- ;Mb 
««g <t £J5l£ * -fr fc t (Dtfe «KX£ 4 teiK<7)¥9{*£t 

[11^316] jS-7J^xt e /\Pt K'J >£xtf/\ 
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'JyyibS, fl-^Ptf;uy«J vvJUS, P-fT^? 
■J 5/$;;HMM«*if &*i-6*«* ti«M?*tt*<» 
L < ft#-C*ftjfiU&*& 0 - * U yyil/SWt L 

[ooi o] iiHLfciS-riu^i/yyi/^u***^ 

— )i,A<Dzs-& -TWU^U^'J vvjU-fJk tfx:? 
lyHl/FtDy-je-T^jl/^'J vvJl/X— tJU, tf 

x^i; — ;usa)v-^ -t;u*jUv*u vvju-t^ 
izna^ft^. 7 x / -;uSo y - iS - 7;i/*J^ 

•J yy/H-fik "X h7^fil/t*7xy — )\,<0*j- 0 

-T)i>*)i><f l ) yyJl/X« ^JKcftS^n^e^xy — 
^S(Dy-j9-7;^yj yy;i/X- ^r;u ; vt Kp 

tf^-^ h— v-y3 -r;u^F-;u^y vvin-f 

x— ; 7i; — ju-Th^ATJUTt KSSS^^icdtK 
y -t;u4t>u^u yy;i/X-f;U ; ^ uy- ;u-7fx 
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;ux— T-jucfta £ c 1 ~ c 10(7)^ y r;u*;uS& 

Kfi^'&^CDTK'J -P -T)i,*c)\,V x ) vvJU-f 
;u=««**l* c 1 - C10(D v7^H)|7 x j — ;u 
-Tf^UATJU^rt: KBtt*tt<D*K'J-j3 -TJU^U^'J 
yyJU-fil/ ; fcfX ^ x y — ;U A -t^^UAT t K 
WB*tta>*K'J - 0 -Tails'? 1 ) vvJI/X- f;H:tt 

(D^J-iS -TJU+JU^ 'J yyJU-fJt^ ; — ;u 
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W^PPtK'JX J-y^nt^n^t K'J 

J s- (J tfji,xe7P □ t Ku >m<Dp -^f;ue 

ADtK'JX j3-if;ntf9DPtKUX £ -x 
fjue^P^t K'J>s j8-xf;uxtf7DDt K'J 

v^o^-x^juxtvxp t ku>. i8-^pejuxe 

5PDtK'JX @ —Zfo tf jux tf^P^ t K'J 5 
- ^p b?;ux tf "7P p t K 'J $-yn tf;ux tf/\ 
DtK'JX j3-^f;i/Xbf^ppt K'J>. yS-^ 
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tt* ^uy-;u-^;uATJU^t KSIS««Bl3fC«$4i 
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/Ift K««««u ^yUy-^-MA7JI/ft KM 
ttfifticfta $ 4i & c 1 ~ c 1 oa> v r ^ x y 

— ^-Tt-wuAT^uTt KSffiftttk dx^xy — ;ua- 
*^A7;i/ft K«**«ii3«a$tt*ex^xy — ;u 
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irt K£<D#WBd«S* 7i;- yy^P^^ 
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0-7JU*JUXt°/\P t K'J ><D^£ffll^TJ£l££fTO 
tt cfcl^ IMCCSCTXtf/NDt K'J >£-Si#ffl 

**ic*ysi[itott*cfcyfl±*i**£fctf*#*. «l 

^b, tf-T^MrJUXtf/NP t KU 

ft. HI=X7K**>««lc**ti«^>M***«^«»:y« 

ife. »*»ttlz[6i:TM«*-*-*C4:3&<-e#*. 

[00 1 7] »lCCtL60)»tt/<^>X3El<ft»t<C*jft 
^b^»TJU+JUXt°/\P t K'J >/Xtf/\Pt K'J> 
<Z>^JHfe9 0/1 0-30/7 0C7)ffiffl^»*L<. 
^|C8 0/20-40/6 O0)flilS/)<ff$ Lt^o 

[001 8] Jiffia)iin<. j3-7^;i/xe/\pt 
K'J><txey\Pt K'J Lt^i7x y— ;u 

tS^^i^fcii^. fi^tt^iSS^JSlS^ (A' ) I*, x 

(lb^% (A) ) . <b^+ic£ -r^y'Ji/^i/ 

(A) ) . X^vI^it^y'U vi^JUSO)^^. 
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8 0 0 p pm]a"Fi£*Ci:J&<»*Ll*o 
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0-50%Na OH7KJ§^^ 5 0~8 O °C(D}^fS.X 3 ~ 

[0021] *mmt$ttz>itfsm (a) «iM*i>«js 
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«*Lfc»«ite * « fc toSMMb L < * >r- v 

«tt-e*4«MHeattti*fliLfctia)fctt«. be 
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^i; — ;uy 7t*7 ^ ^ u ju- 7tx;uAT;u 
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[0 0 2 6] **W-em**JR«3HM* (C) 14. ®<b 
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y*. a«i/«j*. 

y*3b<»*Ll^. 
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[0030] *fc**wa>iijiE«Btt. i»ajjt»-efc4± 

^Lf-^b^^ (A) JStMigHb^ (A) «*t;li«s 
JC1M (A' ) (Dfolz. $blc*^B^OfflfS!fe(D^tt^li 

[003 1 ] 'ca>Hlcfflt^6ti**<DffiX7K**>«l!li: 

-;u a y vv;n-f;Hx^yil, 7 
xy-^uy tH^^ ^7 ^xtK^t ->8Jffi. *juv* ;u 
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fflzMxTH+S/*!!!. t KP + ^>X7^ft Kt 
— ;us <t o>«dtta)7K 'J ^ 'J s? jux— r;u«A< 

* & fc: ? x - ;uM 2 WfigXTK* Ll\ 

[0032] *fc*»rcjE6i:T. a&*k mi&e 

[00 3 3] Jfclz. ±eLfcft*#fr&BMi:-r«¥W 
(*»Jh*r»*««-r*l=l*. *«X7K^r->ft*«B (A) 

SL<liffi^J5^!fel <A' ) . SUbffl (B) AttftttX 

«** (c) % sixi&Kicjeis. aaaffk * 

<Mfta>x*K*->»»* ^ *icck ot+»icis-i= 

[0 0 3 4] ^a)«lzLr»6*i4*«BB(D*iett:itJh 

[0 0 3 5] flu **eBIC*5lt*«#S«ttli. ¥SH* 
*tlL«m£X& (20-3 5°C) lZ3~5HIIM«Lfc 

»*icfe(t*sstt*«4:yshi+a»-e*y. c<d»<d, 

[0 0 3 6] 

ffi y ©a imb y -r^TS&ast? & 

[0 0 3 7] ft. ^Ittejgl*5 0H z(7)t<tlCfc^TRe 
seach equipment LTD. M r I C.I CONE &; PLATE VISCOMET 
ERj -CMSLfco 

[0 0 3 8] ±tt**«l**<DH£a-ca*Lfc. « 
SIO. 3gSn-BuOH20mlt*Mt, 41th 

u^ai g*aaiL. 1 2 o°cT*3B$FeiAD&&3i£?- 

* 1 7 5°CT**0f»8!#U a»tt3&<jfet>*lfcB»ja[ t L 
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77Xai:ex7xy-;i/A228 g ( 1 ^ju) IzjS- 



>f;UXt e ^DJUt K'J >1 O 6 5 g dow £A 
tUMM"*,, ^tLfC^HT, 80°Ct*48%NaOH* 
*«147g (1. S^EJU) * 3f$FB*MfT}fJ*LfcA< 
&3TFLfc 0 *<DM* :?5Xa£Jjn?&LT£-^JUx 
fcf^PJUr K«J>i**MU f*>*-"e»*P»t 
3MBLfc£-*^Uxe*PjUfc KU >i*«Mt'U 
£ ^juxtf^pjut K'J >^37^xartlcML«Jit 

fc. $ 6IC3 0#MiM**WtT*<Dfc. *$180g 

tr^PJUt K'J >£l 5 0°CT*ISS[HllRLfr«. ffl«tJ31 
l:MIBK400gS*D^, SblC3%NaOH*S; , $ 
;K2 O O g£Jin*_8 0°CfZT 1 B*|lflll#Lfco f LTT 
If (DTKJf SRfilLfco JblCMI BKl^*2 

OOgT'TK&U *«HBLfc*. ai$8tM 
IBKS1 5 0°CT*^>§SiJLr@&«ICDX7tx o ^vStflt 
(A) 3 52 gSif; 0 1 5 0°C"C(Dig®tt£ 0 . 0 8 
TfxVX. I#*i/ail*2 10g/eq, 6 

4 O p p m"C&ofco 
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5 f;i/Xt^P^t K'J 0 -^fJUXt^ D;U 
tK'J>53 3 g (S^EJU) <tx tf<7 PJUt K'J>4 6 
1 g (5^JU) <Dffl«!|*llCgCJELfcJsim*»aft«1 £1^1 
Sl:lt, X7K*v»ai3 oo g&mtzo ^a>tt«Bl*i 

5 0°CT*CD^lfettJgO. 0 6*VX. x^*>a*l*2 
02g/eq, :£ffi^*><7 9 O p p.m-Cfc-Dfc. 

[0041] m&m 3 

T, XtK**>»I!8 (C) 2'9 9gSf|fc. 
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tK'J>8 5 2 g (8^EJU) txtf^n^t K'J >1 8 

5 g (2=e;u) <Da«tti=KKL/tu^ttai»0i3^n 

*|ZLT. l#*i/*B2 9 6 g*»fc. d<Z>8fflilii 

5 0^T?(D»llMfcSo. i 0 7t*>fX. xtH^t *>a«tti 
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t*A7xy — jUA<txe^pjut K'J >0SSSlx 

^HM-CfciEPICLON 850S CfcB*^ 
V^b^XSI («) 8: 1 5 0°C(D^14ttJSO. O 4 tH 
*fX. I^vai18 8g/eq, ii*1 450p 
pm) .t, 1. 6-i/tKP*5/t7jl/>ilWD' 
JUt K'J><Dtt«SX7K*S/«lllT?a&*EP I CLON 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused h>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new semi-conductor closure ingredient excellent in 

especially preservation stability and a fluidity. 

[0002] 

[Description of the Prior Art] In recent years, a semiconductor package corresponds to high packaging- 
density-ization, and is in the thin-shape-ized inclination, and a TSOP mold package with a thickness of 
1mm or less is also used. Corresponding to this, the ingredient with a more high fluidity is called for 
also for the semi-conductor closure ingredient. 

[0003] Although the epoxy constituent for IC packages which used polyglycidyl ether of o-cresol-form 
aldeyde novolac (henceforth "ECN") was widely used as an epoxy resin for semi-conductor closure 
ingredients until now, and the IC package which used the resin concerned was excellent in thermal 
resistance, it had the defect in which a fluidity was remarkably bad and the correspondence to said raise 
in packaging density became difficult since melt viscosity is high. On the other hand, although the IC 
package which used the liquefied mold bisphenol mold epoxy resin was also known, because of low 
melt viscosity, the thermal resistance of what can offer a fluid good closure ingredient cannot present 
practical use bad, and ** and preservation stability were very bad. 

[0004] Then, the semi-conductor closure ingredient using the naphthalene system epoxy resin which 
epichlorohydrin is made to react to 1 and 6-dihydroxy naphthalene, and is obtained, for example as a 
semi-conductor closure ingredient which is excellent in thermal resistance at a fluid list, and can respond 
to high packaging-density-ization conventionally as base resin is known. 
[0005] 

[Problem(s) to be Solved] However, the preservation stability of a semi-conductor closure ingredient 
was very bad, therefore turned into fast curability from design that time at the time of practical use, the 
flow was shortened, and the semi-conductor closure ingredient used the naphthalene system epoxy resin 
which epichlorohydrin is make to react to the above 1 and 6-dihydroxy naphthalene, and is obtain as 
base resin had the big technical problem that fault was caused to a moldability, although melt viscosity 
was low excellent in ********, 

[0006] The technical problem which this invention tends to solve is to offer the semi-conductor closure 

ingredient which combined the outstanding preservation stability and a fluidity. 

[0007] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, by using the multiple-valued 
epoxy compound which has beta-alkyl glycidyl group as an epoxy group as base resin, this invention 
person etc. finds out the above-mentioned technical problem, and came to complete this invention. 
[0008] That is, this invention relates to the semi-conductor closure ingredient characterized by using as 
an indispensable component the multiple-valued epoxy compound (A), the curing agent (B), and the 
inorganic filler (C) which have beta-alkyl glycidyl group as an epoxy group. 

[0009] In the multiple-valued epoxy compound (A) which has beta-alkyl glycidyl group as an epoxy 
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group, although are not limited especially as a beta-alkyl glycidyl group, and beta-methyl glycidyl 
group, beta-ethyl glycidyl group, beta-propyl glycidyl group, beta-butyl glycidyl group, etc. are 
mentioned for example, the point that preservation stability is remarkable and good about especially to 
beta-methyl glycidyl group is desirable. 

[0010] As a multiple-valued epoxy resin which has the above-mentioned beta-alkyl glycidyl group 
Specifically The G beta-alkyl glycidyl ether of bisphenol A, Are represented by the G beta-alkyl 
glycidyl ether of Bisphenol F, and the G beta-alkyl glycidyl ether of Bisphenol S. G beta-alkyl glycidyl 
ether of bisphenols; The G beta-alkyl glycidyl ether of biphenol, G beta-alkyl glycidyl ether of the 
biphenol represented by the G beta-alkyl glycidyl ether of tetramethyl biphenol; The G beta-alkyl 
glycidyl ether of dihydroxy naphthalene, To the G beta-alkyl glycidyl ether of binaphthol beta-alkyl 
glycidyl ether [ of the naphthols represented ]; Polly beta-alkyl glycidyl ether of a phenol- formaldehyde 
polycondensation object; The Polly beta-alkyl of the monoalkyl permutation phenol-formaldehyde 
poly condensation object of CI -CIO which are represented by the Polly beta-alkyl glycidyl ether of a 
cresol-formaldehyde polycondensation object Glycidyl ether; Polly beta-alkyl glycidyl ether of the 
dialkyl permutation phenol-formaldehyde polycondensation object of CI -CIO which are represented by 
the Polly beta-alkyl glycidyl ether of a xylenol-formaldehyde polycondensation object; Polly beta-A of a 
bisphenol A-formaldehyde polycondensation object Polly beta-alkyl glycidyl ether of the bisphenols- 
formaldehyde polycondensation object represented by RUKIRU glycidyl ether; Phenols and a 
dicyclopentadiene, Polly beta-alkyl glycidyl ether of a polyaddition object with annular dienes, such as a 
limonene and a pinene; the Polly beta-alkyl glycidyl ether of the polyaddition object of phenols and a 
divinylbenzene etc. is mentioned. 

[001 1] beta-alkyl glycidyl ether of naphthols is desirable in the G beta-alkyl glycidyl ether of the point 
that a fluidity and preservation stability are good about especially to bisphenols, and a list, thermal 
resistance is remarkably good especially in them, and the G beta-alkyl glycidyl ether of the point which 
becomes good [ both thermal resistance a fluidity and preservation stability ] to dihydroxy naphthalene 
is desirable. Although there are several sorts of isomers in the G beta-alkyl glycidyl ether of dihydroxy 
naphthalene, the G beta-alkyl glycidyl ether of 1 and 6-dihydroxy naphthalene is desirable from the 
point that thermal resistance is excellent also in it. 

[0012] the above-mentioned multiple-valued epoxy compound (A) — supra ~ the bottom, like a 
compound, all those epoxy groups do not need to be the compounds of beta-alkyl glycidyl group, and 
the part may be the thing of a glycidyl group. Moreover, it can also be used for the bottom of 
coexistence with the epoxy compound which has only a glycidyl group. 

[0013] Especially as an approach of obtaining such a multiple-valued epoxy compound (A), although 
not restricted, it is desirable for an approach to carry out the condensation reaction of the polyhydric- 
phenol compound to beta-methyl epihalohydrin to be mentioned, and to use this condensation reaction 
object (A') as an epoxy resin component containing a multiple- valued epoxy compound (A). 
[0014] As beta-alkyl epihalohydrin used here Although not restricted especially, beta-methyl 
epichlorohydrin, beta-methyl epibromohydrin, beta-methyl epihalohydrin, such as beta-methyl 
EPIFUROROHI drine compounds, beta-ethyl epichlorohydrin, beta-ethyl epihalohydrin, such as beta- 
ethyl epibromohydrin and beta-ethyl EPIFUROROHI drine compounds, beta-propyl epichlorohydrin, 
beta-propyl epibromohydrin, Although beta-butyl epihalohydrin, such as beta-propyl epihalohydrin, 
such as beta-propyl EPIFUROROHI drine compounds, beta-butyl epichlorohydrin, beta-butyl 
epibromohydrin, and beta-butyl EPIFUROROHI drine compounds, etc. is mentioned A fluid point to 
beta-methyl epihalohydrin is desirable in a reactant list with a polyhydric phenol especially. 
[0015] Moreover, if it is the compound which contained two or more aromaticity hydroxyl groups in 1 
molecule as a polyhydric-phenol compound Although a class is not limited, if it illustrates, bisphenol A, 
Bisphenol F Biphenol, such as bisphenols, such as Bisphenol S, biphenol, and tetramethyl biphenol 
Naphthols, such as dihydroxy naphthalene and binaphthol, the phenol novolak resin represented by the 
phenol-formaldehyde polycondensation object, The monoalkyl permutation phenol-formaldehyde 
polycondensation object of CI -C10 which are represented by the cresol-formaldehyde polycondensation 
object, The dialkyl permutation phenol-formaldehyde polycondensation object of CI -C10 which are 
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represented by the xylenol-formaldehyde polycondensation object, The bisphenols-formaldehyde 
polycondensation object represented by the bisphenol A-formaldehyde polycondensation object, In 
addition, the polyaddition object of the copolycondensation object of a phenol, the monoalkyl 
permutation phenol of CI -CIO, and formaldehyde, phenols, and annular dienes, such as a 
dicyclopentadiene, a limonene, and a pinene, the polyaddition object of phenols and* a divinylbenzene, 
etc. are mentioned. The bisphenols from the point of a fluidity and preservation stability and naphthols 
are desirable especially, and the point that especially thermal resistance becomes good and both thermal 
resistance a fluidity and preservation stability become good to dihydroxy naphthalene is desirable. 
Moreover, although there are several sorts of isomers in dihydroxy naphthalene like the case in the 
example of a multiple- valued epoxy compound (A), 1 and 6-dihydroxy naphthalene is desirable from the 
point that thermal resistance is excellent also in it. 

[0016] Moreover, although you may react only using beta-alkyl epihalohydrin in case a condensation 
reaction object (A') is manufactured, a fluidity can be raised more to use a part of epihalohydrin together 
according to the purpose. However, since preservation stability becomes what was extremely excellent 
by raising the operating rate of ** et al. and beta-alkyl epihalohydrin and also the effectiveness that the 
impurity chlorinity further contained in an epoxy resin is reduced more is discovered, the mixed ratio 
can be suitably adjusted according to an application and demand characteristics. 
[0017] The range of 90 / 10 - 30/70 is desirable at the mole ratio of the point that especially these 
property balance becomes good to beta-alkyl epihalohydrin / epihalohydrin, and especially the range of 
80 / 20 - 40/60 is desirable. 

[0018] In addition, when beta-alkyl epihalohydrin and epihalohydrin are used together and it is made to 
react with a polyhydric phenol like the above, as for the condensation reaction object (A 1 ) obtained, all 
the epoxy groups become that (compound (A)) with which beta-alkyl glycidyl group and the glycidyl 
group coexist in the compound (compound (A)) of beta-alkyl glycidyl group, and a compound, and the 
tiling in which the compound of a glycidyl group was intermingled by all the epoxy groups. 
[0019] Moreover, since beta-alkyl epihalohydrin is used for a condensation reaction object (A 1 ) as the 
raw material component, it also does so the effectiveness that all the chlorinity in this condensation 
reaction object (A 1 ) can be reduced. That is, although the problem of inviting the wiring corrosion at the 
time of considering as a semiconductor package is produced when there is much all chlorinity, all 
chlorinity can be reduced in this invention and dependability can be raised. Although especially all 
concrete chlorinity is not restricted, it is desirable among a condensation reaction object (A 1 ) that all 
chlorinity is set to 800 ppm or less. 

[0020] Although especially the manufacture approach of the above-mentioned condensation reaction 
object (A 1 ) is not restricted, specifically, the following approaches are mentioned. First, to the hydroxyl 
group in a polyhydric-phenol compound, the mixture of 2-15Eq beta-methyl epichlorohydrin or beta- 
methyl epichlorohydrin, and epichlorohydrin is added, and it dissolves, and after that, the temperature of 
50-80 degrees C takes a NaOH water solution 10 to 50 0.8-1.2Eq% to the hydroxyl group in a 
polyhydric-phenol compound for 3 to 5 hours, and it carries out under **. Stirring is continued at the 
temperature behind the bottom of** for about 0.5 to 2 hours, and the brine of an after [ standing ] lower 
layer is rejected. Subsequently, distillation recovery of the superfluous epihalohydrin is carried out, and 
****** is obtained. Organic solvents, such as toluene and MIBK, can be added to this, and target resin 
can be obtained through a rinsing-dehydration- filtration-deliquoring process. Moreover, for the purpose 
of reduction of impurity chlorinity etc., solvents, such as dioxane and DMSO, may be used together in 
the case of a reaction. 

[0021] Since the melt viscosity of itself is remarkable and the compound (A) or condensation reaction 
object (A ? ) which can set this invention has it, it can be high-filled up with an inorganic filler and can 
improve the thermal resistance of a moldings, and a water resisting property remarkably, and pewter- 
proof crack nature becomes it is remarkable and good. [ low ] Moreover, since it has the fluidity 
excellent in the ingredient obtained even if high- filled up with the inorganic filler, shaping to the thin- 
shape-ized semiconductor package is also easy, and also it becomes what also had the preservation 
stability which is a property which generally disagrees with a high fluidity. Furthermore, since **** 
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chlorinity-ization of an epoxy resin can also be attained as stated above, it becomes a semi-conductor 
closure ingredient also having high-reliability, such as wiring corrosion prevention. 
[0022] The condensation reaction object (A f ) containing the compound (A) explained in full detail above 
can obtain the semi-conductor closure ingredient made into the purpose by blending with a curing agent 
(B) and an inorganic filler (C) further. 

[0023] That what is necessary is just the compound which has an epoxy group and the active hydrogen 
atom which can react as a curing agent (B) here That it is the compound which contains two or more 
phenolic hydroxyl groups in 1 molecule although not restricted especially The phenol novolak resin 
represented by the phenol-formaldehyde polycondensation object if it is desirable in a hardening 
property list and illustrates from points, such as thermal resistance, in it, The monoalkyl permutation 
phenol-formaldehyde polycondensation object of CI -CIO which are represented by the cresol- 
formaldehyde polycondensation object, The dialkyl permutation phenol-formaldehyde polycondensation 
object of CI -CIO which are represented by the xylenol-formaldehyde polycondensation object, The 
bisphenols-formaldehyde polycondensation object represented by the bisphenol A-formaldehyde 
polycondensation object, In addition, the polyaddition object of the copolycondensation object of a 
phenol, the monoalkyl permutation phenol of CI -CIO, and formaldehyde, phenols, and annular dienes, 
such as a dicyclopentadiene, a limonene, and a pinene, the polyaddition object of phenols and a 
divinylbenzene, etc. are mentioned. 

[0024] Since hardenability, thermal resistance, etc. are excellent especially, a phenol-formaldehyde 
polycondensation object, a cresol novolak-formaldehyde polycondensation object, and especially a 
dicyclopentadiene-phenol polyaddition object are desirable. 

[0025] In case **** each compound described above is used as a curing agent, a hardening accelerator 
can be used suitably. Although each thing of well-known common use can use it as a hardening 
accelerator, for example, the Lynn system compounds, such as tertiary amine, imidazole derivatives, 
organic-acid metal salts, amine complex salt, and triphenyl phosphine, etc. are mentioned, and not only 
independent but two or more sorts of concomitant use is possible for these. 

[0026] Although the inorganic filler (C) used by this invention is an indispensable component for 
attaining not only raising the mechanical strength of a hardened material but low water absorption and 
low coefficient of linear expansion, and heightening the pewter crack prevention effectiveness, and is 
not specifically limited, and a powder silica, an alumina, talc, clay, a glass fiber, etc. are mentioned, for 
example, the point of excelling in moisture resistance and pewter-proof crack nature especially to its 
powder silica is desirable. 

[0027] Moreover, although a fused silica, crystal silica, spherical silica, and grinding silica etc. is still 
more specifically mentioned as a powder silica, a point to the fused silica which is excellent in a fluidity 
especially is desirable. 

[0028] Especially as a particle size of an inorganic filler (C), although not limited, diameters of a 
granule, such as 5 etc. microns or less, are desirable. Moreover, in order to improve a fluidity, a thing 
with various particle size distribution can be used. 

[0029] Moreover, especially the loadings of an inorganic filler (C) are desirable from the point that the 
more the pewter crack prevention effectiveness will become remarkable at a mechanical strength list the 
more there are many the loadings, although not restricted, and it is desirable from the point that using in 
80 - 95% of the weight of the range among a constituent specifically becomes that for which those 
properties are conspicuous. 

[0030] Moreover, the constituent of this invention may use other epoxy resins together in the range 
which does not spoil further the property of the constituent of this invention other than the condensation 
reaction object (A') containing the compound (A) or this compound (A) which is an indispensable 
component, and which was mentioned above. 

[0031] in this case, as other epoxy resins used Each thing of well-known common use can use it. For 
example, a bisphenol A diglycidyl ether mold epoxy resin, A phenol novolak mold epoxy resin, 
polyglycidyl ether of o-cresol-form aldeyde novolac, The bisphenol A novolak mold epoxy resin, a 
bisphenol F novolak mold epoxy resin, Although the poly glycidyl ether of the condensate of a 
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bromination phenol novolak mold epoxy resin, a naphthol novolak mold epoxy resin, a biphenyl mold 2 
organic-functions epoxy resin, a hydroxy benzaldehyde, and phenols etc. is mentioned, it is not limited 
to these. The point that polyglycidyl ether of o-cresol-form aldeyde novolac is excellent in a fluidity 
from the point of excelling especially in thermal resistance, also in these again to a biphenyl mold 2 
organic-fiinctions epoxy resin is desirable. 

[0032] Moreover, various kinds of additive components of well-known common use of low stress-ized 
agents, such as a coloring agent, a flame retarder, a release agent, silicone oil, or silicone resin, a 
coupling agent, etc. can also be made to blend suitably if needed. 

[0033] Next, in order to prepare the semi-conductor closure ingredient made into the purpose from each 
above-mentioned component A multiple-valued epoxy compound (A) or a condensation reaction object 
(A'), a curing agent (B), and an inorganic filler (C), Furthermore, after fully mixing a hardening 
accelerator, an additive, and other epoxy resins to homogeneity by a mixer etc. if needed, melting 
kneading is further carried out by the hot calender roll or the kneader, and it grinds after cooling, and is 
accomplished by fabricating with a making machine in the shape of a tablet further. 
[0034] Thus, the semi-conductor closure ingredient of this invention obtained is excellent in 
preservation stability, it is a high grade object with little impurity chlorinity, and what was fabricated to 
the semiconductor chip is remarkably excellent in pewter-proof crack nature. Moreover, with the 
property of low melt viscosity of the epoxy resin itself, high filling factor-ization of an inorganic filler is 
enabled and it has the outstanding pewter-proof crack nature. 

[0035] In addition, the preservation stability in this invention divides and has the good stability at the 
time of leaving a semi-conductor closure ingredient for three - five days in a room temperature (20-35 
degrees C), and the compaction of the setting time in this case and extent of a fluid fall discover the 
small excellent moldability. 
[0036] 

[Example] Next, the example of manufacture, an example, and its example of a comparison explain this 
invention concretely. In addition, unless the section has a notice especially in an example, it is the 
weight section altogether. 

[0037] In addition, melt viscosity was measured by the product "ICI CONE & PLATE VISCOMETER" 
made from Reseach equipment LTD. in the 50Hz basis. 

[0038] The total chlorine content was measured by the following measuring method, lg of metallic 
sodium is added for 0.3g of resin after the dissolution by n-BuOH20ml, and heat-treatment is carried out 
at 120 degrees C for 3 hours. The **** method of it was carried out using the silver-nitrate water 
solution, and the total chlorine content was computed from the ******. The gel time carried out heating 
stirring of the compound at 175 degrees C, and was taken as the time of a fluidity being lost. . 
[0039] beta-methyl epichlorohydrin 1065g (ten mols) is put into 4 opening flask which attached 
of manufacture 1 agitator, the thermometer, and the decanter with a condensator at 228g (one mol) of 
bisphenol A, and it dissolves. It was dropped stirring [ to it ] 147g (1.8 mols) of NaOH water solutions 
over 3 hours under reduced pressure 48% at 80 degrees C. A flask is heated, beta-methyl 
epichlorohydrin and water are distilled, beta-methyl epichlorohydrin and water which were condensed 
with the condensator with the decanter are separated, and in the meantime, returning beta-methyl 
epichlorohydrin was continued in the flask. Stirring was continued for 30 more minutes, after that, 180g 
was added and water was put. After rejecting lower layer brine and carrying out distillation recovery of 
the beta-methyl epichlorohydrin at 150 degrees C, MIBK400g was added to rough resin, 200g of NaOH 
water-solution water was added 3 more%, and it stirred at 80 degrees C for 1 hour. And the lower layer 
water layer was rejected. Then, after rinsing the MIBK layer by 200g of water further and rejecting 
water, desolventization of the MIBK was carried out at 150 degrees C through dehydration and 
filtration, and epoxy resin (A)352g of the purpose was obtained. 210 g/eq and all the chlorinity of 
0.08poise of 150-degree C melt viscosity and weight per epoxy equivalent were 640 ppm. 
[0040] 300g of epoxy resins was obtained like the example 1 of manufacture except having changed 
example of manufacture 2beta-methyl epichlorohydrin into mixture (beta-methyl epichlorohydrin 533g 
(five mols) and epichlorohydrin 46 lg (five mols)). As for this resin, 202 g/eq and all the chlorine of 
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0.06poise of 150-degree C melt viscosity and weight per epoxy equivalent were 790 ppm. 
[0041] Epoxy resin (C)299g was obtained like the example 1 of manufacture except using 1 and 6- 
dihydroxy naphthalene 160g instead of example of manufacture 3 bisphenol A. This resin was [ 176g/eq 
and the total chlorine content of 0.12poise of 150-degree C melt viscosity and weight per epoxy 
equivalent ] 650 ppm. 

[0042] 296g of epoxy resins was obtained like the example 3 of manufacture except having changed 
example of manufacture 4beta-methyl epichlorohydrin into mixture (beta-methyl epichlorohydrin 852g 
(eight mols) and epichlorohydrin 185g (two mols)). As for this resin, 169 g/eq and all the chlorine of 
O.lOpoise of 150-degree C melt viscosity and weight per epoxy equivalent were 690 ppm. 
[0043] it is polyglycidyl ether of o-cresol-form aldeyde novolac at one to examples 1-7 and example of 
comparison 3 comparison ~ coming out — a certain EPICLON With N-665 (Dainippon Ink & 
Chemicals [, Inc. ] make: 3.0poise of 150-degree C melt viscosity, weight-per-epoxy-equivalent 208 
g/eq, 1080 ppm of all chlorine) EPICLON which is the condensation mold epoxy resin of bisphenol A 
and epichlorohydrin 850S (Dainippon Ink & Chemicals [, Inc. ] make: 0.04poise of 150-degree C melt 
viscosity, weight-per-epoxy-equivalent 188 g/eq, 1450 ppm of all chlorine), EPICLON which is the 
condensation mold epoxy resin of 1 and 6-dihydroxy naphthalene and epichlorohydrin Make it HP-4032 
(Dainippon Ink & Chemicals [, Inc. ] make: 0.08poise of 150-degree C melt viscosity, weight-per- 
epoxy-equivalent 150 g/eq, 1720 ppm of all chlorine). The following evaluations were performed. 
[0044] It kneaded for 8 minutes, 100 degrees C and the thing ground after that were closed for the 
mixture prepared according to the combination expressed in the 1st table and the 2nd table with the 
press-forming machine with the hot calender roll under 30 kg/cm2, the die temperature of 175 degrees 
C, and the conditions for cycle time 100 seconds, and the test piece for evaluation with a thickness of 
2mm was created. Postcure of 8 hours was given at 175 degrees C after that. In addition, the loadings of 
fused silica were adjusted so that the fluidity of the obtained compound might become the same. 
Moreover, FENO light TD-2131 (Dainippon Ink & Chemicals [, Inc. ] make: hydroxyl equivalent : 
104g/eq.) was used as a phenol novolak curing agent. 

[0045] The water absorption under 175-degree C spiral flow, and 85 degree C and 85%RH conditions 
and the glass transition temperature by the dynamic viscoelasticity measuring instrument were measured 
using this test piece for evaluation. Moreover, as a preservation stability test, the spiral flow after saving 
a closure ingredient at 30 degrees C for 72 hours was measured, and it asked for the retention. The 
pressure cooker test under the conditions of four atmospheric pressures was performed, and the extract 
underwater amount of chlorine ions was measured for 160 more degree-Cx 20 hours. Moreover, after 
RH's having left the test piece 85 degree C and 85% for ambient atmosphere Shimonaka 72 hours and 
performing moisture absorption processing, the dipping of this was carried out to the 260-degree C 
pewter bath for 10 seconds, the crack incidence rate in that case was investigated, and pewter-proof 
crack nature was evaluated. The number of test pieces is 20 pieces. Similarly this result is shown in the 
1st table. 
[0046] 
[Table 1] 
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[Table 2] 
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[0048] 

[Effect of the Invention] According to this invention, the semi-conductor closure ingredient with which 
the fluidity was remarkably good, and was able to be enough responded to high packaging-density- 
ization, and also had preservation stability can be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor closure ingredient characterized by using as an indispensable component 
the multiple-valued epoxy compound (A), the curing agent (B), and the inorganic filler (C) which have 
beta-alkyl glycidyl group as an epoxy group. 

[Claim 2] The semi-conductor closure ingredient according to claim 1 whose beta-alkyl glycidyl group 
is beta-methyl glycidyl group. 

[Claim 3] The semi-conductor closure ingredient according to claim 1 or 2 whose multiple-valued epoxy 
compound (A) is beta-alkyl glycidyl ether of bisphenols, or beta-alkyl glycidyl ether of naphthols. 
[Claim 4] The semi-conductor closure ingredient according to claim 1, 2, or 3 using a multiple-valued 
epoxy compound (A) as a condensation reaction object (A 1 ) of beta-alkyl epihalohydrin and a 
polyhydric-phenol compound. 

[Claim 5] The semi-conductor closure ingredient according to claim 4 to which a condensation reaction 
object (A 1 ) makes beta-alkyl epihalohydrin, epihalohydrin, and a polyhydric-phenol compound react. 
[Claim 6] The semi-conductor closure ingredient according to claim 5 whose operating rates of beta- 
alkyl epihalohydrin and epihalohydrin are 90 / 10 - 30/70 in the mole ratio of the former/latter. 
[Claim 7] The semi-conductor closure ingredient according to claim 4, 5, or 6 all whose chlorinity in a 
condensation reaction object (A f ) is 800 ppm or less. 

[Claim 8] The semi-conductor closure ingredient of any one publication of claim 1-7 whose content of 
an inorganic filler (C) is 80 - 95 % of the weight among an ingredient. 
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